A monolayer study of the reaction of trinitrobenzene sulphonic acid with amino phospholipids.
The reaction of trinitrobenzene sulphonic acid with amino phospholipids, and in particular phosphatidylethanolamine has been studied by the monolayer technique. Injection of trinitrobenzene sulphonic acid under a monolayer of amino phospholipid results in an increase in surface pressure. The rate and extent of the pressure change is greatly affected by the initial surface pressure, the fatty acid composition of the lipid, and the presence of other non-reactive lipids, especially negatively charged phospholipids. The extent of the reaction was measured with 32P-labelled phospholipids isolated from Bacillus subtilis. Only about 80% of the phosphatidylethanolamine in the monolayer could be converted to its trinitrophenyl derivative. In the presence of negatively charged phospholipids such as cardiolipin or phosphatidylglycerol, a further 20% decrease in the trinitrophenylation of phosphatidylethanolamine was found. The pressure increase occurring during trinitrophenylation could also be correlated with the extent of the reaction by comparison of the force-area curves of pure phosphatidylethanolamine, its trinitrophenyl derivative and mixtures of both compounds. The data may offer an explanation for the observation that incomplete labelling of amino phospholipids frequently occurs in natural membranes and furthermore indicate that the use of chemical labelling techniques in the study of lipid asymmetry in biological membranes must be approached with great caution.